o. Introduction
Three challenges have been raised to the classic view that auxiliary selection, in languages that exhibit it, is a syntactic diagnostic of intransitive verb class: (a) a uiliary selection does not always make the same split as other syntactic unaccusativity diagnostics; (b) within one language, a verb can choose different auxiliaries, or both, depending on the context; and, most strikingly, (c) across different languages, a verb in the same context can choose different auxiliaries. This article will focus on (b) and to a greater extent (c), the variation in auxiliary selection within and between two closely related languages, Dutch and German.
After Section 1 lays out some of the data that challenge auxiliary selection as a reliable verb class diagnostic, Section 2 introduces one proposal for resolving these apparent contradictions, Sorace's Auxiliary Selection Hierarchy (ASH), and two experiments on German (Keller & Sorace 2003) that test it. Section 3 critiques the ASH proposal and experiments, then offers an alternative approach, Parameterized Linking, based on Conceptual Structure (CS) representations and linking rules. This approach incorporates semantic features similar to Sorace's -but in a parameterized way -to account for the variation both within and across languages. Section 4 briefly reviews experimental evidence from Dutch and German for Parameterized Linking.
The final section briefly considers how Parameterized Linking offers the beginnings of a solution to the challenges faced by pure Projectionist or pure Constructionist models of the syntax-semantics interface, by bringing together aspects of the two models in a compatible way.
Since the Unaccusativity Hypothesis (Perlmutter 1978; Burzio 1986 ) identified two syntactic classes of intransitive verbs, auxiliary selection has been used as one diagnostic for distinguishing them, as shown for Dutch and German in (1) . (For an overview, see Grimshaw 1987) . (1) unergatives unaccusatives Dutch Ik heb gelachen. Ik ben vertrokken. German Ich habe gelacht. Ich bin weggegangen.
'I have laughed' 'I am left'
As shown in (2): unergative verbs have an external argument at the Argument Structure (AS) level, which maps to subject position at d-structure (DS). Unac-cusative verbs have an internal argument, which maps to object position, then moves to subject position.' 1 Auxiliary selection joins two other unaccusativity diagnostics for these languages, impersonal passivization and the attributive use of the past participle (Hoekstra 1984; Wunderlich 1985; Everaert 1986; Zaenen 1988 Zaenen , 1993 Grewendorf 1989; Hoekstra & Mulder 1990; Van Valin 1990; Seibert 1993; van Hout 1998) . Impersonal passivization .can apply to unergatives (3a) but not unaccusatives (3b), because it suppresses an external argument, which unergatives have but unaccusatives lack.
( 3 ) Dutch a. Er werd hardop gelachen. there was aloud laughed b. *Er werd stiekem verdwenen.
there was sneakily disappeared German a. Es wurde (von Peter) getanzt.
it was (by Peter) danced b. *Es wurde (von Peter) gefallen.
it was (by Peter) fallen Conversely, the attributive use of the past participle applies to unaccusatives (4b) but not unergatives (4a), which lack a necessary underlying object.
( 4 ) Dutch a. *de gelachen leerlingen b. de gevallen vaas the laughed pupils the fallen vase German a. *der geblutete Mann b. der ertrunkene Mann the bled man the drowned man But as is well documented, these diagnostics do not always align. German unexpectedly forms an impersonal passive from fall in (5a), which according to (3b), is unaccusative (Zaenen 1988; Perlmutter 1978 ):
(5) German Es wurde von dem Schauspieler im richtigen Moment gefallen. there was by the actor in the right moment fallen 1. AS, though represented on a separate line, is not an independent "level': but is rather a shorthand expressing which DS arguments are internal and which are external, Though here "external" is defined relative to the VP node, other nodes are possible, depending on one's theory of the clausal nucleus. The idea is simply that external arguments are "higher" than internal I arguments.
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The attributive use of the past participle, though ungrammatical for bleed in (4a) and predicted to be grammatical for fall, gives opposite results in (6) and mixed results in (7) (Seibert 1993 Finally, and most strikingly, the same sentence can choose opposite auxiliaries even in closely related languages (Brinkrnann 1992; van Hout et al. 1993; Randall et al. 2004 ):
(12) Dutch: John heeft urenlang door de zaal rondgedanst. German: John ist stundenlang durch den Saal herumgetanzt. John AUX been dancing around the room for hours Given these "unaccusative mi~matches",~ how can these diagnostics be reliable indicators of verb class?
The explanation, according to most approaches, lies in semantic and aspectual characteristics of the verb and its arguments. Beneath the syntactic distinction that links "unergative" and "unaccusative" to external or internal position of an argument,4 the split has been tied to a number of semantic factors: telicity (Dowty 1991; Hoekstra 1984; Van Valin 1990; Tenny 1994; van Hout et al. 1993; van Hout 1998) ) transitionality /affectedness (Seibert 1993) ) change (van Hout et al. 1993) ; change over locations (Brinkmann 1995) ) directed change (Levin & Rappaport Hovav 1995) ) inferrable eventual position or state (Lieber & Baayen 1997) ; locomotion (Randall et al. 2004) ; and/or to properties of the subject: internal control ) internal/external/immediate causation (Levin & Rappaport Hovav 1995, and others) . Considering these deeper properties is the key to resolving the seemingly contradictory data above.
i. The Auxiliary Selection Hierarchy: An approach to unaccusative mismatches 2. 1 The theory: Two semantic dimensions in a hierarchy of verb types Sorace (2000) proposed that auxiliary selection (and other syntactic behaviors) is sensitive to two of these "aspectual and thematic dimensions": (a) telic change, correlating with BE, and (b) agentive unaffecting process, correlating with HAVE. Based on these she formulates a hierarchy of verb types, in (13).
3.
A term coined by L. Levin (1986 According to Sorace, core change-of-location verbs denote telic change; core nonmotion controlled process verbs denote agentive activity in which the subject is unaffected. These categories tend to make categorical auxiliary choices. Intermediate classes "incorporate telicity and agentivity to lesser degrees," and "tend to have a less specified (basically stative) event structure". They exhibit variation and inconsistency in auxiliary selection, both within and across languages, the degree correlating with their position on the hierarchy. 
For each class, 16 test sentences were constructed using 8 German verbs and the two auxiliaries. Each subject saw 16, two from each class. Seven of the eight classes had animate subjects. (Class (f) had inanimate subjects.) (23) illustrates a test sentence of class (f), which was presented with one of the two auxiliaries.
(23) (f) Der Zug hatlist laut gerumpelt. the train AUX noisily rumbled 6 . In a "magnitude estimation" task, 54 subjects (mean age, 28) assigned each stimulus a number representing acceptability relative to a previously presented "modulus item". The study also tested impersonal passives and investigated dialectal variation, which I will not discuss here. (25), showed that the two core classes, 
To investigate the unexpected strong preferences among the intermediate verbs in Experiment 1, Keller & Sorace ran a follow-up, Experiment 2, on 66 subjects, using the same procedure, instructions, and design, but modified materials. Experiment 2 also tested two assumptions that they claim are inherent in the ASH:
(26) Assumptions (a) For core verbs, auxiliary selection is exclusively determined by the verb's inherent lexical-aspectual features. Moving from the core, verbs become increasingly sensitive to other characteristics of the verb and non-lexical features of the predicate. (b) While telicity is the main factor separating BE and HAVE verbs, agentivity further distinguishes among HAVE verbs.
8. Overall, the results showed a significant interaction of auxiliary and verb class, indicating that , the verb classes differ in their auxiliarv selection behavior.
It is possible that in Experiment 1, class (b), change-of-state verbs, may have strongly preferred BE because it included telic (erscheinen 'appear') with atelic (wachsen 'grow') verbs. Experiment 2, whose predictions are shown in (27), split these classes into: (k), atelic verbs (rosten 'rust'), which become telic when prefixed, (j) (verrosten 'rust'). The prefixed (j) forms were predicted to invoke BE more than the unprefixed (k) forms. Class (c), continuation-of-state verbs, may have elicited a preference for HAVE due to a n i m a~y ,~ which they expected was relevant for all the intermediate classes. To test this, Experiment 2 changed the subjects of class (c) and (d) to inanimate, (1) and (m), which should elicit weaker preferences for HAVE. For (e), uncontrolled process (involuntary reaction) verbs', which also elicited HAVE, they noted that the class collapsed two subtypes: motion, taumeln ('stagger'), and non-motion, zittern ('shiver'). Since for German, motion, not telicity, has been claimed to be the relevant factor for unaccusativity (van Hout et al. 1993; Randall et al. 2004) , Experiment 2 used only non-motion verbs (0). If the motion verbs raised the BE responses in Experiment 1, type (0) verbs should drop it.
In addition to the six modified classes, the two core classes (i), (p), served as controls. (27) shows the 8 classes, (i)-(p), the classes of Experiment 1 that they correspond to, the predicted auxiliaries and, in the leftmost column, the results. Again, weaker preferences are in lower case:'' (27) g. Recall that with animate subjects, position verbs mean "act (volitionally) to maintain a position'', while with inanimate subjects, they mean "be in a position'' and, as shown in (8)' prefer different auxiliaries. This intuition is confirmed in English: only (8a) passes the Actor test (Jackendoff 1990: 126) :
(i) a. What the offender did was stand there sheepishly.
b. *What the basket did was stand there unnoticed.
lo. Again, the results (horn 66 subjects) showed a significant interaction of auxiliary and verb class.
Considering the two sets of results together, consistent with (26a), ,the "core" classes yielded the clearest judgements" and most indeterminate were the intermediate existence of state classes (d, m, n). However, counter to (26) were the BE results for class (blj), telic change-of-state verbs, and the lack of an animacy effect either for (c) vs. (1) continuation of state or (m) vs. (n) position verbs. Overall, these results point to telicity as a factor in auxiliary selection, but not animacy.12 An important but unexpected finding, which we will return to below, was that class (g) controlled process motion verbs in Experiment 1 selected BE just as categorically as core change-of-location verbs (ila). Keller & Sorace adopt the suggestion (van Hout et al. 1993; Randall et al. 2004 ) that in German "locomotion" (motion involving displacement) is what determines unaccusativity for change-of-location verbs. This is supported by uncontrolled process verbs, (e), whose weak preference for HAVE strengthened once motion verbs were removed in (0). 15. So far, because our discussion of telicity has been in the context of Sorace's work, we have been using the term 'telic' as she has. However, it is used in different ways in the literature. From here on, we will use it in its classic sense: a telic event is one that has an intrinsic endpoint. Atelic events are simply processes without outcomes that can stop at any time; they have arbitrary final endpoints (see Comrie 1976; Smith 1997: 19) . (van Hout (1998) , in contrast, considers as telic not just events that reach endpoints but all event types with a moment of temporal transition, including inchoative and causative events.)
Questions and issues
The Actor Linking Rule, (29), applies in predicates that contain ACT. It links the CS argument of this predicate, x (an "actor"), unergatively, to the external AS position. CS actors pass the "actor test" (Jackendoff 1990 Telic predicates contain INChoative BE, which means "come to be" (Jackendoff 1990 ) and is sometimes expressed as BECOME. The Telicity Linking Rule, (31), links an argument, x, that comes to be at a new place or state unaccusatively, to an internal AS position.
( 3 1 Linking proceeds hierarchically from the highest clause. INC BE triggers the Telicity Linking Rule and the entire VP links unaccusatively. Notice that although the Actor Rule is also satisfied in (35) by the presence of ACT, the geometry of CS prevents it from applying. As a result, dance links differently depending on the arguments it appears with, resulting in the different auxiliaries in (30) and (32). We now have an explanation for the first challenge with which we began, how a single verb can choose opposite auxiliaries in the same language.
Notice that there is no inherent relationship between the features [telic] and [agent] or the rules based on them. But a hierarchical weighting is imposed on them by the geometry of CS, with the result in (36). And while some languages might use additional rules, it is possible that the Telicity Linking Rule is universal. This would produce the invariant behavior of Sorace's core telic verbs across languages.19 Linking rules in other semantic domains could also be built on a range of 
HAVE
The difference in (46a) and (47a) (Sorace 2000) , for example, suggests that Italian and German split uncontrolled process verbs along different lines, either as a result of using different features or of using linking rules in a different way.
The-explanation here comes from an ambiguity in whether or not a transition has occurred (Rosen 1984; Seibert 1993 Notice that invoking multiple CSs for these verbs does not run into the problem cited for "Projectionist" theories of the syntax-lexicon interface that assign each verb a different CS for every syntactic context that it appears in.23 They would assign run one CS for run around the woods, another for run in the woods, a third for run into the woods and so on, and would do so for every manner-of-motion verb whose auxiliary shifts with its PP. We are invoking double listing only when the verb itself has two readings.
Though we will not explore this issue here, one more source of indeterminacy language-internally may be linking conflicts. It is possible that features that trigger two opposite linking rules are both present at the same CS level. If there is no weighting'between them, then both auxiliaries may surface. The results of one test will cross-cut the other, but now no conflict arises. If this is the case, then verbs like dance, which as we saw, link unergatively with some PPs, (58a), but unaccusatively with others, (58b, c), should form impersonal passives across all PPs as long as they have an agentive meaning. This prediction is borne out, as the corresponding IP cases in (59) Zaenen (1988) calls the relevant feature "protagonist control", Wunderlich (1985) and Seibert (1993)) "agent''. Keller & Sorace's studies also found evidence for telicity in auxiliary selection, but as mentioned above, they failed to find an effect of agentivity. And they had a methodological shortcoming: in using actual verbs, with possibly frozen auxiliaries, they may not have tapped into the features speakers productively use to make verb classifications. A way to get around this problem is to confront speakers with new, unfamiliar verbs (for new, unfamiliar, actions), that they must categorize for the first time. Using novel verbs also makes it possible to systematically vary their features, control exactly what speakers know about each verb, and ensure uniform input across speakers, even speakers of different languages.
These issues were addressed by a series of experiments that tested the three fea- (van Hout et. al. 1993 ) and experiment 2 comparing Dutch and German adults and children (Randall et.al 2004) . Though we will only briefly sketch the experiments and the results for the adults here, they provide strong evidence for Parameterized Linking.
In both experiments, after watching an experimenter act out a scene showing a novel action (using balls, puppets, stones, boxes, etc.) and describe it with a novel verb (live in Experiment 1, on videotape in Experiment 2), subjects were taught the new verb and then asked to help a forgetful puppet complete a sentence of the form in (61), by producing the new verb in participle form and crucially, the auxiliary that he or she thinks goes with it: The verblscene pairs were constructed to systematically vary the three features. One [-telic -locomotion +actor] scene (from Experiment 2) shows an Ernie puppet sitting on a pile of books, continually wiggling his mouth in a back-and-forth wavy motion. The sentence eliciting the auxiliary for the novel verb plurgen, 'plurging' is in (62) This article addressed three challenges that arise if auxiliary selection is used as a diagnostic of syntactic class: a) within languages, is categorical for some verb classes but indeterminate for others; b) cross-linguistically, it can give opposite results for the same sentence; and c) it splits the intransitives in a different place than some other supposed unaccusativity diagnostics. Our approach to these challenges, Parameterized Linking, maintains a syntactic distinction between unergatives and unaccusatives, and accounts for the mismatches semantically and in the linking rules that map semantic representations to syntactic positions.
Underlying the syntactic level distinguishing the two verb classes is the semantic level of Conceptual Structure (CS), where semantic features are registered and where verbs and their arguments are hierarchically composed with CS functions. The resulting CS representations are related to the syntax by sets of deterministic linking rules. It is these elements, interacting parametrically, that produce the range of syntactic outcomes within and across languages.
Within one language, two sentences containing the same verb can trigger opposite linking patterns depending on the semantic features of the other elements in the sentence. If two features that trigger opposite linking rules are both present in the same sentence, the hierarchy in its CS representation can effectively weight one feature over another to determine the ultimate linking pattern. In CSs of sentences whose linking conflicts are not resolved by geometry or where no linking rules apply, judgements will be indeterminate. Indeterminacy can also come from one verb being conceptualized in two different ways, leading to opposite linking patterns, with two possible auxiliaries.
Across languages, opposite linkings for the same sentence will arise when one language has a linking rule that another lacks, as we proposed for Dutch and German, or when two languages have a linking rule that links in opposite ways, a possibility we raised for an Existence Linking Rule and for default linking rules.
The misalignment of auxiliary selection with other supposed unaccusativity diagnostics is also explained. Unaccusative/unergative syntax is determined compositionally by interacting features. While auxiliary selection is tied to this syntax, other "diagnostics", like impersonal passivization, may be tied, instead, to the presence of just one of the interacting features.
By hypothesizing that linking rules in a variety of semantic domains can be formulated on any of a spectrum of features, making cut-offs in different places in different languages, Parameterized Linking provides a way to reconcile competing claims in the literature about which features are relevant to the intransitivity split cross-linguistically. In our own experimental studies, perhaps the most striking finding was support for this prediction of cross-linguistic differences. Subjects' categorization of made-up verbs confirmed our hypothesis that two different sets of semantic features -and linking rules -operate in Dutch and German.
We showed how Parameterized Linking solved problems left by another approach to the auxiliary selection puzzle, Sorace's Auxiliary Selection Hierarchy (ASH), which aims to characterize the variance (and non-variance) in auxiliary choices with only two features. Parameterized Linking provides the necessary algorithm that can take two features and produce one continuum of gradience, out of interacting, but still deterministic, linking rules. And by incorporating additional features, which may operate in some languages and not others, it makes finer distinctions than the ASH. As such, it actually predicts Keller & Sorace's unexpected experimental results showing more than two features at work in German. And it predicts, too, the weighting of telicity over agentivity in determining verb class, something that the ASH simply assumed.
In discussing the ASH, Sorace (2004) calls for a model of the lexicon-syntax interface that explains why gradience exists in non-core verbs; while the ASH describes the output of such a model, she says, it is not the model itself. And the correct model must overcome the problems facing strict Projectionist and Constructionist interface approaches. The Projectionist view, which deterministically pairs each verb with a unique auxiliary, is incompatible with the indeterminacy in actual auxiliary selection. Constructionist accounts cannot explain the difference between categorical core verb behavior and the variable behavior of intermediate verbs. What is needed, Sorace claims, is a model that can integrate the detailed lexical semantics of verbs with the effects of the constructions they appear in, and explain the constraints on verbs' lexical and structural meanings so as to prevent inappropriate lexicon-syntax mappings.
Parameterized Linking is a theoretical account aimed in this direction. It takes into account sentence-level properties of verbs in construction with their arguments, linking each fixed output deterministically to a syntactic position by the linking rules that a given language parametrically draws from a universal set of linking option^.^' Within this framework, further analyses of the semantic features of verbs and their arguments and of the specifics of linking rules will lead to a more detailed picture of the unaccusative/unergative split and, with it, a better understanding of auxiliary selection across languages.
27. In fact, the specific individual linking rules proposed here, each one based on a semantic feature, we believe, will ultimately be derived from more general linking principles, determined by the geometry of Conceptual Structure representations. See Randall (forthcoming).
